Progressive familial intrahepatic cholestasis (PFIC) occurs in many communities and races. A form ofPFIC in five children from two consanguineous marriages in an Irish kindred is described. In addition, a review of clinical information from the records of three deceased members of the kindred strongly implies that they also suffered from PFIC. The children had a history of neonatal diarrhoea, sepsis, and intermittent jaundice that ultimately became permanent. They suffered intractable pruritus and growth retardation. Despite evidence of severe cholestasis, serum y-glutamyl transferase and cholesterol were normal in these children. Sweat sodium concentration were raised in three children. Liver histology showed severe intrahepatic cholestasis and hepatocellular injury. Urinary bile acid analysis revealed a non-specific pattern consistent with chronic cholestasis. These children suffer from a form ofPFIC remarkably similar to that occurring in
In 1969 Clayton et al described seven members of an Amish family descended from Jacob Byler with progressive familial intrahepatic cholestasis (PFIC). ' 
Patients
Clinical and biochemical profiles for the five members of the kindred reviewed in this hospital were obtained from other hospital records and appear in tables 1 and 2. Before cholestasis became clinically apparent these children suffered from episodes of sepsis and severe, protracted diarrhoea. These features continued after cholestasis was established and caused significant morbidity throughout early childhood years.
In three of the children, episodic jaundice appeared within the first two months of life. However, the onset of jaundice was delayed until 6 and 9 months respectively in the other two children.
For each of the children, the established illness was dominated by the complications of chronic cholestasis. Severe, intractable pruritus that was unresponsive to trials of phenobarbitone,rifampicin,ursodeoxycholic acid,orphototherapy was a particularly distressing symptom. Marked hepatosplenomegaly was present in all children. The liver was palpable between 4 and 10 cm below the right costal margin and spleens were palpable up to 4 cm below the left costal margin. In all cases the liver was of very firm consistency. Short stature and failure to thrive were also prominent (table 1) .
Recurrent epistaxis was common to all five children. However, haematemesis occurred in only one child. Intellectual development was normal in all of these children.
A number of additional features were also present. Each of the five living children had fine hypopigmented hair. These children also manifested a spectrum of dystrophic nail changes. Mild fingernail pitting, which was evident in the younger children, was superceded by gross dystrophic changes in the older two. Nail scrapings taken from the eldest child grew Candida inconspicua.
Results
Varying degrees of conjugated hyperbilirubinaemia and liver enzyme elevation were present (table 2) Three other children from this kindred died from sepsis. Two children were aged 4 months and one was 15 months. Clinical information was available for two of these children. The 15 month old child was diagnosed in another hospital with PFIC. She had recurrent diarrhoea and failure to thrive before the onset of jaundice and pruritus at age 7 months. Her disease was clinically and biochemically identical to that of the five living children described above. The 4 month old child suffered with severe diarrhoea and failure to thrive from age 1 month. At the time of death (4 months) he was anicteric but had markedly raised transaminases (alanine aminotransferase = 468 U/1). No clinical notes were available for the third child. However, he was jaundiced at the time of death.
Each of the five living children were followed up at this institution for three years since the initial referral; they were maintained on fat soluble vitamin replacements. The eldest child required intermittent hospitalisations during intercurrent infections, which were commonly accompanied by bouts of watery diarrhoea. Although copious, stool output diminished appropriately during fasting. Invariably, pathogenic organisms were absent from stools during these episodes. Furthermore, immunological investigations performed on a subgroup of these children including immunoglobulin concentrations (patients 1 and 3) and T cell subsets (patient 1) were normal. IgG1, IgG2, and IgG4 subclasses were raised in the one child (patient 3) in whom they were evaluated. Despite the severity of cholestasis during this period there was no clinical or biochemical evidence of disease progression among any of the children.
LIVER HISTOLOGY Liver biopsy specimens were obtained from each of these children. The specimens from the youngest children (patients 3, 4, and 5) showed moderate periportal inflammation and portal expansion. In these specimens there was apparently normal bile duct number and calibre with neocholangiole formation at the periphery of the portal tracts. Changes within the lobular parenchyma included pseudorosette or pseudoacinar formation with bile thrombi and canalicular bile stasis (fig 2A) . In the specimens from the older children (patients 1 and 2), pseudoacinar change and cholangiolar bile stasis were equally prominent with giant cell transformation in the children aged 11 and 12 years ( fig 2B) . Steatosis was not seen. Thin fibrous bands extended out from the portal tracts in these specimens, although bridging fibrosis and regenerative nodules were not present ( fig 2C) . In specimens from these older children there were inflammatory aggregates within the hepatic parenchyma and occasional acidophil bodies. Hepatocellular architectural changes such as irregular liver cell plates were seen at this stage. An acquired paucity of intralobular bile ducts was also present in these specimens.
URINARY BILE ACID ANALYSIS
Urinary bile acids were analysed for four of the children (patients 1, 2, 3, and 4). Bile acids were extracted, concentrated, and analysed by fast atom bombardment ionisation-mass spectrometry (FAB-MS) and gas chromatographymass spectrometry (GC-MS).'s'6 The results of FAB-MS and GC-MS analysis revealed similar patterns for each of the four children. All children were capable of synthesising the two primary bile acids. Each had markedly increased total urinary bile acid excretion. Raised excretion of glycine, taurine, and sulphate conjugates of dihydroxy, trihydroxy, and tetrahydroxy cholanoic acids was detected. The pattern of bile acid excretion was consistent with chronic cholestasis rather than an inborn error of bile acid synthesis.
Discussion
Since the report of Clayton et al in 1969,' the terms PFIC and Byler disease have been used synonymously for this condition. However, it is clear that many cases described subsequently demonstrate considerable clinical, biochemical, and pathological heterogeneity.2A 6 11 Therefore, it is now speculated that PFIC includes a group of conditions of varying aetiologies." In this report we Death in early life is a feature among some children with this condition. 8 Sweat electrolytes are reported to be raised in some children with PFIC. '9 20 In this study, raised or high normal sweat sodium values were observed in all except one child (patient 5) over 6 months old. Frankly raised sweat sodium was found in three children aged 4, 6, and 12 years. Normal sweat test results were documented elsewhere for five of these children during infancy. This suggests that sweat sodium is normal in early life when diagnostic confusion with cystic fibrosis would be most likely to occur. Conversely raised sweat sodium or chloride may be a useful marker for this condition in later childhood. Despite some phenotypic similarities these children do not appear to have cystic fibrosis as they have no evidence of respiratory disease and do not manifest any of the more common cystic fibrosis mutations found in the Irish population. In addition, the immune reactive trypsinogen value was not depressed in one child (patient 3) in whom it was measured, consistent with intact pancreatic ftunction.
Cell mediated immunity has been documented to be abnormal in patients with PFIC," which may account for the recurrent episodes of sepsis in these children. Although dystrophic nail changes associated with chronic candidiasis have not previously been reported in PFIC, nail channel osteomyelitis occurred in a very similar case.8 Although we failed to observe an abnormality in immunoglobulin concentrations or T cell subsets in members of this family, chronic nail infection offers further evidence for a defect in cell mediated immunity in PFIC. The relevence of the observed increase in IgG sublasses in one of the kindred is as yet uncertain.
In this series the liver disease is characterised at the histological level by a combination of intrahepatic cholestasis and hepatocellular injury consistent with the toxic affect of accumulated bile acids. Giant cell transformation was not remarkable in the biopsy specimens of the original Byler kindred.' '7 However, giant cell transformation has been commented on in other cases of PFIC," including a case typical of the original family in other respects.8
Pseudoacini or rosettes are a prominent feature of the disease in most reports. Paucity of bile ducts has been a prominent feature in some reports of PFIC.' 22 Ductular proliferation rather than paucity was present in the early infancy biopsy specimens in the original report of this condition.' However, ductular paucity (with focal ductular proliferation) was present in a child aged 3.5 with the typical disease. 8 There is considerable disagreement about the typical pattern of bile acid excretion in PFIC.' 2 517 However, there is no evidence to implicate an inborn error of bile acid synthesis as a cause of this disease. We found no evidence to suggest a primary defect in bile acid synthesis in this family. We were also unable to detect a raised cholic acid to chenodeoxycholic acid ratio in urine from this family with PFIC as has been described for other patients with PFIC.9 A recent report from France implicates a defect in canalicular secretion of bile acids in the aetiology of PFIC."
This assumption was based on the finding of very low concentration of biliary bile acids in the presence of raised serum bile acids coupled with normal serum y-glutamyltransferase in seven unrelated children with PFIC. Further studies comparing the bile acid profiles of urine, serum, and bile from patients of the original Byler kindred and others displaying a similar disease (such as those described in this report) will help confirm this finding. Such studies would also help to more precisely establish the relationship of Byler disease to other forms of PFIC.
Although not phenotypically identical, this extended non-Amish family suffers from a form of PFIC remarkably similar to that of the Byler kindred. An understanding of these rare diseases may provide insights into the aetiopathogenic events underlying more frequently encountered cholestatic conditions such as that associated with cystic fibrosis. Therefore, further investigations are warranted to elucidate the aetiology of these conditions. We thank Dr J Murphy, Dr M Taylor, and Dr E Naughten for allowing us the opportunity to examine these patients. We are grateful to Dr S McQuaid and Dr D Barton for providing molecular genetic analysis and Dr Bernard Portmann for additional histopathological consultations during the management of these children. ing theme: bronchiolitis, cystic fibrosis and bronchopulmonary dysplasia, among others, are listed together as causes of wheezing but would rarely be considered together as possible diagnoses.
In the text I would have welcomed more emphasis on differential diagnosis and more information about the relative incidence of the conditions mentioned under each heading. There are some excellent concise accounts. These are particularly useful where information in textbooks is lacking, for example Munchausen disease by proxy, and where an overview directs further reading, for example headaches and convulsions. However, combining an attempt to say something about every condition with a need for brevity often results in simplistic accounts, for example, 'Crohn's disease is a rare though important cause of abdominal pain in childhood'.
This book, despite its limitations, usefully supplements standard texts. Paediatricians may be helped when encountering less common symptoms and signs and when there is a need to consider the rarer causes of common symptoms. I have found it helpful when considering the differential diagnosis of such diverse symptoms and signs as livedo reticularis, excessive sweating, and the rarer causes of apnoea in infancy. The enthusiastic student may also usefully refer to the book when starting to face diagnostic dilemmas.
CAROLYN But that is the past, what of the third edition? There is no significant change to the overall format. As before, chapters cover organ and system pathology in a conventional manner but also with chapters on sudden unexpected infant death, embryonal tumours, and theoretical aspects of congenital malformation. There are some changes in authorship and new chapters on the pathology of AIDS and bone marrow pathology. The text is well set out and the illustrations generally of good quality.
However, the most significant alteration since the first edition is a cumulative one. The modification of chapter titles together with a gradual expansion of some chapter lengths, not necessarily extensive, has led to a text that will be a better resource to general and specialist pathologists needing an introduction to less familiar areas. It may be premature to look forward to the fourth edition, but I hope this trend towards expansion continues.
STEVEN to help me undertake the task! These included a couple of general paediatricians, one with an interest in rheumatology, a paediatric oncologist, and a senior registrar. We each chose relevant sections of the book to read. I then collected comments, allowed them to simmer for several weeks and finally tried to prepare a distillate which was representative of our views. Firstly, the design characteristics of the book were appreciated; printing was clear, subheadings stood out, tables were easily assimilated, and key references were appended after each author's contribution. Inevitably the style of the text was a little uneven with such a huge authorship but it was easy to find one's way around the volume. The book is truly comprehensive with sections on fetal and adolescent medicine, behavioural and social medicine, and balanced consideration is given to emergency management of acute disorders as well as long term management of chronic conditions. I failed to find guidance on one topic only-pain relief in the dying child.
The consensus view is that Gellis and Kagan is a good reference book for providing the historic perspective on treatment as well as current concepts, although precise practical advice on challenging problems is sometimes lacking.
It should be noted that despite our reservations, my willing helpers have extracted a promise that the copy of this book that we are allowed to keep as a reward for our labours is generally available ! GAYNOR F COLE 
